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(54) METHOD AND APPARATUS FOR MEASURING COMBUSTIBLE GAS COMPONENT 
(57) Abstract : 

PURPOSE: To accurately measure combustible gas component 
concentration without influence of oxygen concentration by 
supplying oxygen to gas to be measured under controlled oxygen 
partial pressure, and burning the component. 
CONSTITUTION: Gas to be measured containing combustible gas 
component is passed through a diffusion controlled passage 12 
provided in a sensor element 2, and introduced into an inner 
void space 6 under a predetermined diffusion resistance. In 
this case, oxygen is pumped by the pumping action of the 
oxygen generated by applying a predetermined voltage between 
inner and outer pump .electrodes 16 and 18,. and the oxygen 
concentration in the gas to be measured in the space 6 is 
controlled to a predetermined low concentration value in which 
the gas component is not burned. The gas to be measured 
controlled under the oxygen partial pressure is introduced 
into the space 8 via a diffusion controlled passage 14, the 
oxygen is supplied by the pumping action of the oxygen by 
applying a voltage between inner and outer pump electrodes 28 
and 30, and the component is burned. At this time, the current 

flowing to an electrochemical oxygen pump cell formed of the electrodes 28, 30 is measured by a 
measuring unit 34. Thus, the component concentration can be accurately measured without 
influence of the oxygen concentration. 
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1S2 4 i:<7)F B 1©e«^)$-«<!i:Mft2 6l;rSI£L, ^ 

ftA*. i5U;tl4. 9 3 0mV (7 0 0°C) IZtj: «fe 5 

8iai=93aor*«ffi (Rre«*2 0) 

»Bft*0»*»ffil4. «1 O-20 a tmiftiilHi 
A*. ^-OTcfc5tf^»(±T-r:l4, HC. CO. H2 %?C0 

fjjmwtmmm t mm^ommmm t<Dm\z^i-^ 
nE.tfm®£4x*n££^o>T'toz>o *-©tt*» 

214. 1g— ©*flMb^M»*7K>^-b;Hc*ff- 

[0 0 4 7] m-tf>flSB£pJr6rtfZfcl'>T 
14. nSPfl)SaiS**X(r«J:-i)*DlS, Hiriifc— < 5< 4 21c 

A< 1 0-14 a t mlUT. L < 14 1 0"'6 a t mfelT 
CDtfcffiAff&JdtSftTL^aiT'fc-S,, l+/£L. Ss-OrtSP 
^BfrSWfrfcUT. dig) *<DpT^*-X 

>?«ai 6<dj$#) lex. w«#xrt»4«BMb. 



*<SX y R&A^. BlMX^iLtHC. CO. H2 A« 
[0 0 4 8] A^A^-Sm— «>F*5£fl£fifT6ftfCi3l^ 

0 £ !IA> b m— CDrt gp^Rff 8 ft A*i b ft<5 Tjfr I- > 

msromj±A < En»pi± l#> bfts c <t 1= jz -Drmmztiz 

«fcy. ft— <DAtfffiHr8l::&l.*TI±« pI^^jXJS^I-^ 

S*^>^-tr;Hw^-5msrtl4. A^&nr^tfxj&fl-© 
S3SE$SI^-r-5C:tlZ«feoT. HC. CO. H2 

**i*Rr**fxfiE»oi£»*i=»jtLr*jy. A^< lt 

KOI X * © rT« #x J*fl*S<D» £ *< me <k * 5 © 
[0 0 4 9] ft<*fi*)|Cl4. IZ(Diait?6<liI^>^ 

*A<jS^-ji^4x. ; eLTA^A^.i>m-CDrtSP£Rfr8l*!<D^ 
g^5i-BEA<-^<!:&<S«fc5»c. S^-romS^b^MK 
m7H>^-tr;uA<7K>^i!)i+L^b+i-5G)-efey. ^© 

ICckoT*n^CtA<tb*^, ^°V^SI12 8. 3ora1ic 
»<E»*-f^->*iiB3&<3tt*i$ci:4:«:*^&-Cfe*. 05 

xif. -5-^b7K>^ms2 8. 3 ora-^©EP*neii* 4 

5 0mV (7 0 0°0 0>— JEl^RSf B— CDP^gB 

^m8F*}i_fcit5W«**xdt$j-©^b. MtroSSS 
m^JEA<1 0-10 a t m(D-S<t3tC-5cfc5lC7K>^ , mS5t 
A<3gtL-5<DT-fe-g)o fit, gl*<D0i]lcJjL^ri4. m— 

A<. -^Offllr$(l®$it^«i:5lrJ&ori>-5„ 
[OO 5 0] ^ffc\ C(D £ J:5'5:*S^I=^5 4r>-9-m ; f : 



less?. «I4i|if4t©T?feU, *fc#t5S 
*m-*>*ai*. ^-TLt, HW»*LT. -ftlb-fef-L© 

[00 5 1 ] £fc, 6, 18; 2 2, 24 ; 2 

8. 3 0:3 6, 38tfcott. <!: 

gt-T^CtA^ t7 5^^i (£{*) £-< f*fcL 

?*L&Ma&fr-(*£. *-©«jub*w 
«*Hb*tt*:/**;u**MW-*»g««2 214, i£<b 

£Ctj!><iJ*L<. -£-©fc©lcl4, A u , N i *©#JS 
(y^3-7) ©«#»«*« 1 4 O 0°C§Jg t S« t C 

3fre>. isiB#!tijs-r-s(ri±, #j;u4, pt, Pd. Rh 

fc\ c*tf>**«o>li<bttMH4i4St^ .bfELfcAu 

i ^©&JS©^tb*£ 1 %^±<»:-rti(4. 
I", *©K<btt«tt*«Ti*Lif>ftc:i*<qni6-cfc*. 
09*14, PtCStLT, 1Il%©AuSlliPL. II- 
Zr02 S (Pt/Au) : Z r02 =60 : 40fflft 
»tt-caJnr*Ci:(=J:y. BMttt«1t**#<«T£ 

[0 0 5 2] tt, m— ©WSBSBf8F«3lcES-B:L«>c> 

b, B<bttJK1±©ftltP t , Pd, RhffflMISffl 

Pt, Pd, Rh^©S»a>fi^B^bfttaE*S^1±L 
»r*4»fl:tt»)l*. ««jK>^ia2 8 £I49JP(= 
Klf«::£tiRnire&&. 

[0 0 5 3] £fc, m^0)rtg5^ST8rt(D#Ha*lr# 
S-r-5pTjS**^fi£»*^b, IBttttLibSfeibfz. 

K3UKv^-b^u=i3it<5rtfflJ^>^sa2 s tnfi07K> 
^Sa3 0<t©ra1I^Enttl-B-L©t.ti-S)«Ei:LTI4, bu 
Sm-©rt§S^8©^»EA<, «TE*-©l*!aSffi»r 

6rt©samtf©^3R«-Ei=ai*-sf£itifift< cm-© 
i»-co.icifi<«c*) , gsitwf. SHa*©»rs**x 



**i4J:5l=r*©*<J:L^4«. -fiSlftl-14, !&-©«« 

oJj^**X^»©^IC^^K*fii:B§^L.Lx^, 
«fcy*£<©»iRjb<3W*&£;h.. SSi— ©rtSS^BrS 

©»si**#E*«-je t <t 5 1=, frfr.5ig=©ms, 

fls*ttM*jK>^-biH6«*>^fHH± Lift 6*1. 4 cii 
.<E*. fcfc, *-©l8©Sg8ISi#EI4. BUS 
**x+©pT^**Xfi£»SS© 1/10 0lilT©^*SS 

*<S*L<, 3D 
S««3i««T-r-6ctt<E5. £fc, fl£Mft&E(cA 
±i±L©-5fc©lcl4, l»IB*-©rtSffiBf6W©»*a 
£14, S«ft+©pr*A**J*#A<BMb. ««**i.jSI*« 
*®©S?i!i;£jg«!:£;h.-5>©A<M*Ll>. IffcL, to? 
S^tWy, ©F*5S&£i?r 6rt©KM»H 

<t, «r8BSR-©rtWffiBr8l*9©»*»ffi:4««feyifil^M 
<b&-5fr t>T?fc-5„ 

[0 0 5 4] tC5t. ±E©JW*«T?I4, I-©1S 

<b^M^/-K>^iz;uc*5i+Srtfi07K>^aa2 strt 
l^^ig3 0t©r»1i:. 2i=«}:oT— ^ 

. ©ttEA^PSP-f+Lto^tt, fit. *ft.\~£.-oXyfc1xZ> 

^°>^«5f^, «;^fh3 4icrfetu$^.T, aa'J^*'x 

T, rtffl7K>^ta2 8 <t^fiij*°>^«a3 0 J|L 
IC Sft-a-LAfc felt ©Eft (B3fE«a3 2$ESLtt 
l^SES) SMbr, ^©BSSlc^^^ttSit^SiJ^ 
Lfcy, <£IM4, ^©«fe3*Cfi*EIBI=HfS©«ta*» 
If T, - *fr«JCSt£4- LT©S*«SiE*a«S Lt. ^© 

» sstta* & * © rt$= **x mm £ # © fc 

y , *hm4. wfflTto^ea^ s tnfflUjKv^saa o v 

i*5S©iStt*^LT}£»-t!-Ltf>, f Ltftibt 

amroWE^aue Lfcy. xi*— 3tma-cfi»-a- l© 
t, -f-4i6«anii©«ff*asL. -t©ajs*E^ ' 

[0055] *fc, g|2© (a) R.ZS (b) (Zli, 

3&«W6^l=**trfcy. (a) »tf (b) 1$, ^ 

*i-?*t. Sif^fcif-S (a) (b) iz^f£;Lrt> 

[00 5 6] c©iii2ir*^tt4a9^gairfcit4-tr> 

-9-^214, 5fei6LfcHi (=**+i«-b>-y-*^-tttJI 

fcy, (a) A^t>BJ^ ) A^^j:^^l< , 5p®ff$S|- fcL^T ^ 
4 4A<^J5E**tT^Si:C?.lc#aA<a&y, C©^ffl^ 

3t4 4i±, @fr«bt,i?Bt>^&aQ<, m-©ffist#i$j®^ 
1 2^ai:r, nss©aats**x#^raicaiii* l© 

14, *-©m-©ffi»tt^is§ 1 2<MSP<4*<m-©ffisy 



^M-iz >-y-tr;U©;HS«S 2 2 *>§5— ftSSUb^Mgifc 
7K>^-tr;ucDW®j7K>^ttS2 8*<f£W-t>;h<ri'>-Sc, 
[0 0 5 7] frfr-S-tr^-tHIH^Ii. -?-(7)¥±I£ 

8. m-«ij^>^M3 oRxsm^mmmm^. ctzxmm 

fcftfc, S-ftrttfffiiffenftSBft+ftflMiaa** 

JfLr. -HlbiS5S*l2 8. 3 0P B 1IZffl*D^^,-5SI±A< 

t^-SOT-Cfey. C;KlCj:-oT. m— roW^^pjf 8 ICfcLx 
T^«*^J*#*8«l*Lftfc«ft»Bi^#EEtf-Jt 
G>fflli:«:4«fe5l=*3l4<3B**t. JaT-€-ft*3tffl*<. ft 
,^lt3 4(zr&Hi£;ft£> t j;5i-&ori^<DT?&.5„ c 
iSS5S3S3 2$^mE«;D5<b Lt. — %<DW 
EtfmtBitl. ft 5 ir-f . IMEft-ftJIItfl 

cD$n< . m-«)^^»)±^tb^lS (m— ftVft^n-tr 

[0 0 5 8] fLT. crom-<D*<*«?iJlr^-5-tr>-y-^ 

-?-2li. #]*.l£. fg : 4. 2mm. S£ : 6 4mm. W- 
$: 1. 4mm(7>-3-;£l::fcl^Tg{;i££;h.£>,> Sfc. -£-<7> 

^i?;u=i -r^m^i^r. -E-royj— >->— h*<^— 
^j«»aic«fcy*«is*i.. -eLr-ero^fii^^fc^-^ 
ici*. @2ic^$ti.^«it^^^-<< . m-cDffii)t#a 

1B12. ¥11^4 4. SSIASSS 1 O^/O 

^V^QX^ft. ifc#i^1 6, 1 8. 2 2. 2 4, 

28. ao^-tix-enWBM*^**!.*. f^bt 

SI*. MtLti. Pt/Zr02 ro^fLS-y— /■ "J h*tl 
■Cfey. PttZr02 <7>#?tl±A<6 O : 4 Oi £*tT 
l*£>. fc— £ 42t. SC<. Pt/Zr02!i< 

9 0/1 OftftflMtft'tf— > -V htt^{*<t S*l. -E-ft-t 
TBICI4. E]^Lri*S:l^i&<. «/;i/a^7@ftlgli: 
OftSM^^^-SfcftlC. A I 2 03 A<. m2 0um 

izji. S&SE (i2V) A<EittjD£;ftfc<t£. fa^f 
4 4©jgJtA^^li6 0 0 o C|c^^J:3'5:. gtafit (7 
Q) fi<S(£h.?i*«. -^a>SL ctD^aJS/O^i/^ira 
x-vtfi, t—troepfflttis-Ztitz'T—zf (4 a -4 
f) A<*nta. *nJ±^frTr'SJl$*t. i 4 0o'CT-£iJ?£ 



-e-Lft^ftr. -i*ft**L-5cfcic«j:y, awtt^i 

ft>W2A < fbW©T-Jt 1 S„ 
[0059] C0)J:5l=Lr#&*lfc-b>-9-* : f-2Sffl 

c Nr . ttass # x * to pt&* #x )*«■ ^aj^-r £> tz» l r 

li. 5fe"T. t— ^ 4 2[r,fe y-tz>^T2^6 0 0°cir 

*asifx4<. s-ftttftft&iiB i 2 

£SCr. ipSffiBr4 4l*j|ci» 1 A.**i*. £fc, 9I&« 
&2 2 t&mW1%.2 4 t<r>m<DWE.tf. 9 0 0mV7? — 

m-cDmm^^W^7K>^-b;u (16, 1 
8, 4a) icr. spaffiHf4 4ft*-fti>jaJffiBr6^& 

6l*Jft»H*«fa>»*»tt (IS) I*, 8)1 0-23 a t 

HC. CO. H2 <DiMbl4, ^ICjtfrL&l^ 
[0 0 6 0] &^T% C0£?l~l!lft;BJt#B§O|cftlJ« 

r. CO. H2 » HCStfe) I*. ¥ig£ffi4 4CDH£B 

rtCDrt{|ij7fO^ , IIS2 8 lrgiJ^-r^>A<. -£-0>B#j*ir-l*. 

«ffl*>^ia2 s <tyj-«ij7K>^mii3 o ^ftMftje* 

*=ftn«^)fi8AftJfflftit'ftK*#Efi<Ko 

icjfi<. *fi*>?iS3 o«feit4i^« 

*AiiSSl 0^©#iSimtfc5t 1 V 

ifil^SIE (iEfitlCl*. B§9 0 0mV) JS4Ltl^. 

S28 t^fJj7K>^SS3 0 tCDffliZ. -^CDmi± : 4 
5 5mVA<iS3itS3!3 2|cJ;ori?l*n-t±Lftt.*i.-i)o 

[0061] 3^)^A^-5II3^m3i3 2<z>®j±i*. m- 

l:ffi3tSlE: Vs (4 5 OmV) W,—<»W%.it 

¥nmm#> zr-t Mzmi mm. t * > y^o t° - * > 

XlC.fci.SJE^T^- : V d (5mV) tCDft. BP*>. V 
s+Vd (455mV) SftT ^fct. 

3itffiii« a©*— S^r. TKv^ro-f >t°— 1 o 

OQgJtlCiS^Lrfc-StC^*^. i±U^l,>. IStmV 
[006 2] f LT, C<7>«fc5'5:tt5itm3i3 2lcJ:^,H(r 

SttE (4 5 5mv) ©gitoic^y. izrott^M 

S1 0P«q(7)Sm^S.fflA^m— CDf^tB^fi)T8 f*3<D|?@S. 

r. A^A^^#Ha*©qI^*-X|$«•A<^l?<b. s^-a-Lft 

8F«i(D^S^«^-l±li. 6 0 0^', WftlSl±A<4 5 0 
mVOl^CIl ^10-12 a tmi44(D^li. O 
£ l J. ^lg^^SA<1 0-12 a t mt^rlxfeaic. it 



<7)pi^*-7.j5£^^^$-fri>^!e;^4-li*a5fi. fin*,, 

J&#S££#to-5Z4:rt<aJ3fc5<D-Cfc-5o 
[00 6 3] irC^T*, 0 3lcli, fr< (Mmgm&O-t 

•5C3 He (^1b7K^) . COXISH2 CDjgJ££0~5 
0 0 0 p P ml::^-fbtbLtoT45li*4;tfX (df-V'JT'tf 
X: N2 . H2 O : 7%—^) £&;U|£:tfX t Lt\ 
55Lfc4:#<D$iS^ fiil*,m-CDm^b^6<J^7K>^-tr 
;K75F*3<Pij7K>^mS2 8 4:*HUJtK>:?1:*13 OirCDPsUI:: 
3g*i.£> tK> ^ms5E 4: . =& pi***)* X JS^ilS 4: <7)^^t!)<* 

[0 0 6 4] Z(DM 3 «t y IB b A^teiO < , pTgStfXfifc^ 

co^b^st (ho fci>c3 h 8 comm. mtum/mm 

fit) ft. ft!JCDPl^*'X^fci)CO-^H2 CDigjgCDI O 

f£8J£i::*;iLTi.'»-5cDT*fcy, zwct^^Lr. * 
mWl-'&v-te^V-m?- 2 lefcoT i±. w^x^cd* 

|::*fi|T?&-5C4:7&<tgtob;K-5cD-efc-5o Lfrt,. Sift 

-fisicii, ^**xnf>wH com 

ttlS, g]3l-*^tl.?)C3 H 8 

HCfl)M £Ef]WI~^<-&^^Tfcy. ftoT. Site 
fflKfcl^TI*. H CtD^JtT^MlCS^&^JiS^-r-St 
0) 4: # b ft -5 © £> -5 „ 
[0 0 6 5] i-fc. *f§B^|c^5^*"Xfig 

I*. ±ELfc*=©JU*«fcf4. SR-CDffitfc»iiiI8&1 
2&tf t— 2 4 2CD^J$|-fcl*T^4oTl'*-5o fiP*>. 

6*<3taL E«sttr*sy. *t-spcoa.a!sa*xi;j:, frfr 

■5H«»ft*«t4 6*ii-DT. ¥IM4 4rtlr«#A 
*it>4x-5J:5(^'Sor^-i.o 4*5. C©S«^bflt«E4 
6 1*. W«#XJ*#©*<DH2 iCOSa«»i:ift. 

fc. t— >4 2tt. Taffi»f4 4lC»LT. ^CDMSS 

B-r-ss«?^<bfi4<®4 e rojQ^;sg*<« < «*. 

ll.IS?Hbtt«4 6A<3 5 0ti:Jti5-*, M«# 
>71g2 8<DStSSP(±7?li6 0 0°C|caH^-ti-Ltot,4x 
£«fc5l=$*U HTSftttfl:ttn.4 6f=JSl«'CH:. C 

A<15j££:H5<£5l::4-3TU-5. 43b\ CO^H2 £S 

#ifci;:i£<b£-tt6fcaoi-. g«gfcfiii«4 eai^mt. 



-BSIC6 0 0°CJilT. W*L< 1*5 0 0°CHlTk£*lT 

[0 0 6 6] C0)* = ©*i*:«lcff4-lri/-9-*^-2|rte 

tfxte, a«IMb*«4 6£aa*4cfcl::<fco-C\ -t 
OT*cdh C <t C O «h tfWRMKBHtfcaif* C 4 4 4 
4. -951- , CO^H2 l4HC t t:yt«lLg< > 3 0 

o°c~5 o o°cmig.(D&&m&vit. tnmtfxzi^. 

«IHbtt»4 6*E*-rSCtlZ«fey, CO^H 2 i<I 
%L£<. HC3&<«fllU«l^*fti:«ori^*. L*\ 

2 «S»t UbX J& -6tt»*r*4*«ffl I* 6*tT I** fc C S» 
frb, CO^H 2 2&<a«MI=BMb$*i*<fcoTI^5© 
-efc5„ ttb:, ce02 lis co^h 2 *ff&Mit%im 

7b<S<, HC(D&-fb&ifS)&M,H^«£*L-CU-5. -t L 

^b £ <g < m z. tz #m r% nil cd ssm **x j*# tt -5 c o 

^H2 ***HB3t*X4'^6J6!l*«fc<»yi8.^*tT. TI 
ffiHf4 4rtl=i»^*i % 5fT\ ^-<7)Sm<b^6*l^*7K> 
Zf-t MZ cfc 4 £^*^° > t° > «*: o T . ttfl£ tf(D 

SHSl+CDHCA^b. JIS*1±Lto'&*l*C4: 4:4-5 CO 

tLiim-coms:^^w^m^>^-b7K75Wfflii7t^>^mii 
2 s t#MB#>^«a3 o fc«>iBii=at*tfc#>^«a* 

5 C 4: l= «fc o T . ffiffl^**X*CD H C ilS^^S? 
Mlcai^-r-5 C 4: A<tti^i)C0-l?fe-5, 

[0 0 6 7] 4fc\ CCDcfe^lC. ttjffl^^X + tTJRlJK** 
XfiE^CDd*.. CO.&U.H2 *jB«WI=»ft-t*L«>*51 
«?B<bfitSl4 6 4: LTIi. ±Wc7)iO<, ^?LHT;U5^ 
|CCe02 ^SJf-ttLiOr^-StCOA^ CO^>H2 »f 

L< jSffl^^-StCDT-fc-SA^, fC0ck?ftCe.O2 CO 
flfelC, Auffij^, SnC-2 ^CDCO^H 2 ZmfttM-M 
<bL^t^^^LH^*^fflL^-5c4:t^±i*-5o ^fc. -SS 
ic. ^fL«-b7 = ^-^7XlitS<bM^t^^}t-^4:C^)A^ 
b. TJU 5 ^-^cO^^LM-tr ^ 5 ^X^CDiCD£, SS? 
S<bg4J«4: Lrffll^4C4:tDr^T-fc-5 1 , ^CDJ: 
•5 4i£<bM&£IESL4L^^I::ifco-t:t. «;H^*'X 
*fl)CO^H2 A^^b$^a<. HC*<^b$^.ilt^ 
-5 C 4: A<iii3tE. ^-<D^li. ¥JS^3f 4 41*3 
lciEia$^-5rt<ffl7ts*>^ttSl 6<D*tR^X»EE-V^ 

-c-fe5. Ml-, S«S.<bM«4 ecolSSiiBl-ULT 



m-cofttfc#*iis& i 2rt©*fcs>-r, 

cDffi8Jrt$i$iIS& 1 2C0APfliJ (St^SfciisSP) ©Mfc£SP 
(ho i«*a*n»«t>*#Ti=fct^r. co^h 2 

[0 0 6 8] H5CD (a) £.1/ (b) (CI*. *f| 

*M=&*LT&tL ^CICfe^T. (a) Jfctf (b) I*. 

*ti?4%. hi cd (a) si; (b) ic^lt^^^t 

[0 0 6 9] -C0g|5|C^$^^;-il]^gacD-b>+>-^T 
21*. «TELfc*l*«i:ttJlfcy. @<*mi?JfJi4 aCD 
ftfeUlz. SrCe0 3 A^4--5^a h>-<^>'£#14 

mmm* b~4 f tm^^^r. -*tt**^*jfi 
>e*t£@<*^ajs 4 g com-ro rtgp^Rif s rtic»M 

"TSSlrte. rtffJJ^P h>7K>^@4 8A<ISJt&*i. 

M14 gCDfl-ffi'JSSI-tt. M-fflH^a h>^>^1l^5 
Ofr'tSIt bit. -f-^b-OCD^P h>7K>^*S4 8. 
5 OIBIZ^P h>7t«>^«aB Ot9t) 5 2 4<»ttS*t 

CDWSP^^f8l*3CD3?Hm*lC??S-ri,^ , P K> (H2 ) 

14. ?n K>-ft>£ittl»i«Si4 gtrtfll. 

fi^P h>7t?>^S*l4 8. 5 0<tANb. ?P h>7K> 
^6<fltJS*.*iTl*4©-e*4. £fi. CCT?I4. m-cD 

CD^A<. P t/Au aik ( A u : 111%) t Z 

r02 ir*<<*aJ±"C?6 0 : 40CD^7lK-y— > hlltl 
T«ti$ $*tTl^tel4. -OCD^P h>^>^S^4 

8. 5 o£t^A/T?. tecoWii 8. 22. 24. 2 
8. 3 014. {pjft*. *=©JU*«i:H»8:P t/Z r 
02 *<. 6 0/4 0CD^fl.S"9— > h-tt&ICT}fj££ 
ftTl^o Sic. CC-CI4. m-co«^^ft<]i^*7K> 
^-tr^corttlflTKv^mSi 6Si/nilij7tf>^mSi 8 
14. i#tSH4 eOilBlcttCt&*L. loMl* 

[ 0 O 7 0 ] CCDmEa<D*{$:^lr^^,-tr 2 £JI 

LTI4. Sfe-f. t— $4 2|C«fcy. -b >"9-*^ 2 A< 7 0 

o°cir*nfa^*i.-5 0 ccoADl&tlcSTlcfcUT. 

XA<. m-C0t£tfe^iiil^1 2 £il-oTm-COf*32B£RJT 

6rtic^tA$*i-i)„ m-cop^gsiER)T6[?9icfcL\ri4. m 

1S2 2<bait«g2 4 t CORSjCDSEtf 8 8 OmVt- 



^tu^^oi-. oilman 2 ocomi± * — kvw* 

tt»fc#x4»*&. »*4<. »*ffi«*AS»l Ortiz 
awnaaFfu wr^A^-am-cort^^RjtertcDlfHS:^ 

=M#fc^ffi3t©«lMit. Ell*,. CCT?I4. fi1 0-19 a 
I±^TT'I4. m— COI*JS5£fifr6rtl::fc^T. HC. C 

o. H 2 flOHfttt, *l=31fTLM<» ^(DtzSb. n-V> 
WSPSm6W<DSHm«t'irl4. pri^xi£»iLtH 
C. CO. H2 A^#-r-i)-<t t^-SCDTr-fe-So 

[007 1] jfctx-c. c©«fc5&Rr»#*j*#A<iMb* 
;hJflM*;5ETlzfc^-c. »*»Si<-jec:«fc*tfc*- 
©rt&£fifr6 rtCDS?HMI4. m-CDWtP^Rlf 8 . gp*>» 
-©rt»fflBf6<J!>MI=jHIII=ii«-r-5ffilllII=. m-CDffi 
»#MBl4$ICti#A*i?)*i, frfr«tt=(Drt 
Sfl^fiJrSrtlcfcl^T. Sfc-f. :7a h W3j->e»14H«: 
1MS14 g &i*ifl&z;»f>tt<D?a l>>7K>7THS4 
8. 5 0t^6«fiK**i4^P h>7H>^©7|«>^ffffl 
*«lt. SSR#HS&l*©:7n h> (H2 ) *<*I-SJI=S* 

8. 5 0P B 1lcl4. ^p 5 2irr. 9 00 

mVCD«E7b<En*n^^i.-SJ:5lc^:-ort^o -5-L-T. d 
CDek-p&^P h>7K>^lcJ:i,H2 CDiS^dl Lie,); o 
T. CO + H2 0»C02 +H2 "C* cF*t-5J5l£iElcfc 
lt-5^32CDH2 A<Olci5r5< Ztlc* y. <b^^«A<fiH 

5= SIC. ^cDJ5folc c ky^±LycH2 it*,ic. z? 
p h>/-K>^CO^>e>yf^ffllcriR^fcb^4x-Sfci6 

ic. ±&R&jZiz&ifttm^<Ds.fct}<mmv3izm&2 
p ^->7tx•>^cD7^°>^«3^tJil±lc^;l^r. v&saft&bm 

4x. m— CDWgp^RJr8 WCDH2 »I±. Sfl^CO»EA<. 
Olcjfio*< ZtttjiZo 

[0 0 7 2] CCDctaiC. ^*»l±*<BSOIC$IIffll^itfc 
#HSl^t>. MlCCO&u:H2 CD;mgA<ig O <t £titz'& 

^Blf 8 COm-CDmfHb^fi<)i£sSt*'> ^-ti;i,CDiEtgg|5eic 

*^*ti>o -&c-ei4. ii»EMoi:a< > s 

^^mSAJSI^l Ortco^mi4Amt ^tLTL>-5)i: ZZ> 
CDe*73l4. 1 Vifil^mE ($58 8 0mV) ^fE±LT 

^A^-5P t 5^l^/-K>^'sa2 8 i»m*>^ia3 o tcora 

iCgr^CDSE (CC-CI4. 4 5 5mV) Zmtirt*. * 

■r-smEvs (4 5 0mv) i^^^izgg^xi.a^.tTK 



>3f-Ot°— y^XCiliiEKTVd (5mV) ^ CD 
*Ch Vs+Vd (4 5 5mV) CUS^SftT & 

ZC-efi5 0Qffjgir|££LTfc£<hC5*N^ -tflMf 
[0 0 7 3] fit, ^^^11^313 2^£><DfiFf5£(D 

(HC) ^CDJ:5^tt^^m<b:SJSLr. Rfbtffrfc 

OO°C0)JPf»JijtTl3j3lNr, «3KSaS3 2(Ccfe-*EPilP 
BEE*<4 5 0mV6D±§£\ (ft 1 O"10 a t mdr^^o O 

*y. »i»*»E4<i O-10 a tmic<3r*«t5l=, * 
— ©««Hb*»K*7K>^4z^ (4c. 2 8. 3 0) IC 

r*. **#»*u*c4:4:fcy % ca)7K>^as£^S3St+ 

3 4l::TS!£**l*a>-efc*. «tot, HC (pT«#X 
[0 0 7 4] drC5t, Held*. ±IBmEgCDft<*^J|z 

^&-fe>-y-§f§^2£ffl^T. *ft*HC5t*a>tt»*"x 

3ft#t4*>^«* (B3EW-3 4l-r^ltii$^^ffi) £H 

+i>S$S^fi. 6m#Xl::fclf £ + * l )7JS*£ Lt(4. 
N2 H2 Sffifi 5%t-St U HCi LT 

I*. C3 Hg X(*C3 H6 ^(^il^^O-5 
00 O p prnlzmt&L&ZZtlZ&^Xm^tltzijCD 
X$>& 0 

[0 0 7 5] C<DB6l::^**l5l£SlCfcl*-C\ C3 H 
6 SttK8fXj:yt, C 3 HB£<£t;nmJS*<D7\K 

>zfm^t(Dm.t<^ J Pmibv, e**<ttaWc*L*«fc 3 lc* 
«lt6*i*4^ -4x1*. H2 a>7K>tf>^tHftlz. c 
3 H8 ~>C3 H6 +H2 CD»«36<EC ot l*<5 *,<Dt^ 
*£:fx<5o *fc. HC<tLT0)Cn H2nfi* O-f&ifi&Z 
y«<. C3 H8 £C3 H6 tfBSHtSSlwftotl^ 

l*Tf*. ^gliffiteHC<D^mSlcltgiJ-r^tcD<h|gi6 
£>;fx£o *fc* HC = o PP m(Di:^l:, 7K>^t3SEft< 

ttl 0 // AS3E*LTt^*3&<. +COJ 

HCO>aiSlz3E»36<*i:«ctl±3&:L^a>*efc5o 
[0 0 7 6] S7Sl/@8|C(i. ^gfctfX (C 

O. H2 ) &tetitejk£tiXl*&tf* **t«\ +t'J7*' 
XtLTN2 £JHlV H2 oag4<5%©-gftfrT 
r*J C3H8 f2000 ppm1?-ga, ^A'Zt 
LTCOS0-5O00 p pmS£Lfct^(D^e>^B3St 
fit£^7|-^L. H8|Z(±. H2 £f^C<0~5 



0 0 0 p pm3itLfct #a)7K>^«36tt3&<***irL^ 

<£>o 

[007 7] C*L6H7fttfH8<D«*«fcy«6^ftSn 
<. pr«S**Xfi£»i: LT, HCCD^lc. CO^H2 *<;*g 

[0 0 7 8] CKDcfcdIC. ±ELfc*ra<D*tt«i::«* 

[0079] H9lc(* % **9Jjr«5^JB**x 

*»0>a9S««(DKSCD*{*:«36<H5a> (b) I^^JS^T 

<££-fe>^St^2f-fcoTf£. 135 [-^^^^mra^m 
tt*B3 ±5l=LTHf+6*Lrt^*(D-C*y. *fc* ^ 

□ K>7K>^(Cfc{ti)P*3®J^P h>7K>^mtl4 8_h 
l:, Cr2 03 - Fe3 04 **&a**tt#X|Efl:tt» 

[0 0 8 0] C(D»5<7>^i*«iJ|Z^S-fe>-9-m^1i3t(r 

t^(D^ML, ciT*H»+a>costty»<a)fc* 
S6-efc*o fir, Hil*o)?lgco;ii^fi< & 
y. ■jarcteit4*>^ta«]6«; *yoi=i6-5<c:i 

»«**tfctt»«iSJi 5 4 |c J: otit LTltJ&£;H£ 

cdrt^^tc^b, **tf!MH=fc*tf*y-c«: 

<. 7;U5+(DB<b«attlCcfcor. »iatO)HC36< 
8 ^m-<7)l*3gi5^^f 6 «^0)tt*a)itltk«4<*'> L . 

tt*<**««jfti<fc*. sic, aissn wasBr4 

4) CD^;4£/Jx£ <-r«Ct3^Ul*SCtlcJ:y. t- 

[0081] ^fc. *f6Wica9Rr«*xrt»a>»s« 
*i«*Aa)*#«iicftori*, ffreft3£a>A«fl£:ttM 



mizmfflLmzofrtjiz-f. ajsffiiui36«/j^L^ti=«t 
y. a383e*x<Das*fti=»Lr. assi-sts-rac 

Wji&tta^Si: LTWfg-<Dffiifc#aaS&1 2 left*. 

•So 

[O08 2] ftfc. g!5^g|9~l!l 1 IZHk^ix^m 

i=«fe*in»aaE6<afi:i=ias**i*-i:i:iEc4. *fc. 

«fe a i=**fc»i=»* l < ft < . ztizwm 
■* Z>tztblzi,\ .LJ£<D$o#B;Sjgi::f&SLT. f^ibl 

**t£l*«< LI* fc WAS. 

[0 0 8 3] £fc. rtfflJ^D K>tK>^SS4 8. Hffl 

«2ttttai^s*liit*a>!6<»*L<, ^icfeorttui 

»l=Jt«-r*fc». HCjlJSCDSfl^i:(^B#IC. H2 SS 

+ c o a « $ a jg -r « c t a< aj * & . 

[0 0 8 4] ^Ph>#>?»l*tf8i:BL 
T. hW*>e*14B{*«lBir (4 b) t LT 

II ^(DS rCe03 ©telC*,. La YO3 

84*® (5 6) li. e«^<7)ifl^C r2 O3 — F e 3 O4 |r 
KS£*l&^£&<» F e3 04 ^CDJa*0<Dia>jEi<fiJJ8 

t->**>^fig4 8±(D^c>-r. &mmm&&.izwim 

WSStt&OIHL s£lM4fl«:7a h><f>^f«4 81c 
^(S)-r-i)rtSP^m6. 8 WS^f5r4 4 0)EiIiMS±T 



fc-3ti fireSLX*.ftl*. ftfc. ?ft*14:tf 
xmbSKfi4« (5 6) 14. ^<©tt»SJ6*A»l=ffia 
■r-5fc«)l=s -ISIC6 0 CCJUT. S?£L<I4 5 0 0°C 
iaT<D;aaSSiir-ES*+l.-5©A<a* LI*. 
[0 0 8 5] *fc, *ftHf=fE5RTtt#;*J£&0>9l£& 
filcfc-?TI4. El 2i:*Afi5*»«iUT* 

snr^4Jp<. *-a>«a<b*M»*^>^-bJH=» 

Lt. S®EW316 Ofr£>. —SHE. «^9O0m 
V©. -SC7)^l±A<En*D1± Life fe^S J: 5 iC^fifc-T -5 C 
£tWf£TfcS„ »9-r*itf. WifcLfcJlttWtliRft 

14. *-<D»*-»tt«ttJ*«fc**«<b*W*>i*--fe;u 

in«#>?tai s ta)p B ii-En*a-i±Ltot,+L-sj:di- 
ftoTL^OTT&So 

[o o 8 6] s-rsic. c©myvcDs<*^jicfeori4. 
*-©w«ffiW6i*©jifflft4><D»*iiJK 14. 

-r>©®fl1 6. 1 8r B 1l-Enftl-t±LA6-5«I±l4. 900m 

v«>— jrc*«ki,*a>-cfcy, ■*■©». -tr^-y-K^ros 
axibi= «fe *> -f > tr — v >*.mt& #n l. sse+t, & 

l::<fc-&Sffl$T5i-ar£ML5ll>fc (EPSDflff — a; ) ©fit 
rt*. pJTSWlEW-h. ^W"r^l4m-0)rtS5Sfiff6P<qa) 

[0 0 8 7] CCDcfe5l-. *flKI4. =&fl<D^Sl=j3L* 

[0 O 8 8] #|JAI4, @2IZ^^^S*<*^JIC*5LNT. 
¥ffl^Br4 4A<. -^0)SSa)«iIlcfcLNriz>-y-*T2CD 

*1 2^. 2ps^Rff4 4,t^-®tt-sc<ttprtgr*& 
m&wo&fr*. m^ota<. ¥a^fiiT4 4©Br®Scfc 

y*/J*SftKffi»6*-©«tfc#iSaHM 2<tt-SCDA< 
-^E!5^|rjit$tirL*S5fl< . m— (DWa5^Br6 A*t>B 

r.05rt»ffiBf8ic2*a»$ttya»t lt. 
^©ffi^aais i 4 (m-©ffi^a^g) <t-rsc 

^i=rw»$4i«iMf«(. m-<DWS?^m6icjtLT^ 
softie. -t*t&<DWii=aaftit*«a^«sRitr. 



[0089] *fc. *©<t a (i 
4) o&mmi&z. d2) coffitfe 

ft&^y t/jv* <B£lt£< cticty. 
©a»*iS*R d2) i=*ji+*ais*y. Attnc: 
i4. »«#^+a>«ttH»*i=at-^< tc^rosesy 

?«3tt©*fl: $ * < -T & c t *< Rlfg t as s . 
[0 0 9 0] ^(Dfft. -br>-y-m^2(D<Sitgi*lcFJLr 

S$4t^£91i2 4 t*l-fllJK>^«ai 8XI43 0<fc 

[009 1] tC5t, iSl-hfl>KMI=#Sl^-CI4, rH8** 
X^t Lt. HC. CO. H2 A^J^^F+LTL^-SM. 
A^^pI^*"XJ*^I4, C CI-^ttStOTfilfl-Hg^ 

ItCiotift. fiS&-t»-L#>6;M3<i>c£:£ft 

dtt -5 we* aa-a ig* a a tiasgSK £ JSfli l r 

«S-r«Ct*<RTte-Cfc4. #J*.I4. NH3 ^-<o» 
j§?lr«fcoTN2 tH2 £±^3 <t C ^fr 8 . *^B^lCfc 
It 4 rT8£ **X £ .ft-ftf C <t -5 1 0> t? y . 

[0 0 9 2] "f ft=b*>. N H3 **t?affl3t**XI=#Sl» 

r. -^cdnh3 mmzmtt ziz^Lxii. $t-r\ t— 

»4 2l=J:iJ > -b>-y-*^2A<7 0 0°ClzSPHft$^i, o 

-E-LT. CCDft-CDrtSP^arertlcfcl^T. N H3 I4?& 
ftM£*lX. N2 tH 2 £M<k1*LSb&<, C£>Bf. ft— 

>^'-tr;K7)7K>^lSl3j:y. 1 O"20 a tmlc#J#£ 

*tTfcy. su I fi N H 3 <D'AMl-£^>T±CtzH2 

lb. j£*££;ft.ftl^5l::ftoTl'>-5>o 2a^T?. cro*? 

£f?r 6 «CD#@gUi. ft 1 4 

T. ft-<Z)f*qgi5SRiT8iz^#Attt)*ti.„ z<Dm—<Dpq 

ffllz. B£*<tt2p£SU*Aii& 1 0«a*<&ft-<Dl*J«ffi 
R»r8F*}|riR^jX^*x^^-|S)|c x 3r^(Dm£E>{)<ffli!JD-y-Lto 
6*1-6 C t(= «fc oTilS!£ *l-5Kifl(D^> 



fctf>. A'>A\-5m3E^ai|^'r-5C<tlcJ;oT. IMH3 <75;1 

[0093] fir. mi 3ici4, mfiem-©*^jic 

^-5-b>-9-^2 $fflL%r. Mft-SNH3 &m.<»UH1S 

NH3 jlgtro^A^frTl^. ftfc. fflg©RSI= 
14. «rC-b>-9-*?-2i*30»-a)rtfflfflBf6ao:ft^(D 

rtSB£filr8l4. &|c. 7 0 0 "Cleans £;h.-Cl^ -S„ 
[0O9 4] &mMii*<Plz. NH3 Jiinropi^ 

m7tO^ , -fe;nr5ii^.S^>^ , m3tl*. NH3 fcl*KD?T* 

#xj*#*iHb* ««4-a--Sfl>i=«i&Sft»**t. nh 

3 tfftMLX±l&-t 6H2 t»b,.' J8fil*1*-S(DlciS.S 

ffX+i:***i4NH3 <DaiJt*a3g-r*l=J4. tt»£ 
tfX^I-^^S^TCDHril&tfXJ&^iHb. 

6<X>l=j&^JSKigSic*tJS-r67K>^l|3gfit (i pi ) 
t. fe?Jl^**X$7K+/'v^ r, J >-^^-r6^LT. NH3 

rfLftzmtl mmzi*&<Diz&mteMmm.izii4fc? 

V^WaSfil ( I p2 ) <t<»M. IP*), I p 1 - I p2 £ 

jfcab&o fit. cofit*^ NH3 (Dfr&mt. mmts 
i+zniz&mtemm&izttfcTznt^zrntftmzmm-? 

Zt^ZfrZ, NH3 <Dmm.£-$.tbZ>CL t*<tb*i><75T? 
[0 O 9 5] 

S C i: 4<U1 * 6 C 1 1 ft o tz<D X to y . 

*) fe<DaimiiXI$.fttzZ>CO (-^b^^) -¥>H 
2 (**) <D&W£%:l+Z>Zttji< . »jga<ll=aiSL* 

^§-r*ii4H ci=*ff-&«£*<*i*ajje*&afetf 1= 
it 6ffitt. r ^ ft me £ tat c t *<aj* -a . 

[@S<7>ffi*ftl5iB^] 

iW£*tit-feot, (a) 14. "tcD^mtstwrnx 

fey. (b) 14. (a) <DA-Agf®|ZfcH-.g,^gpft* 
iSB^ST*feS„ 

[0 2] *^BJ|^5pI^^X^(DiP.9S^Sa>ft-<D 
Sf*0!l£*-f gl-CfcoT. (a) (b) 14. 

@iizfcits (a) ai; (b) iztifc-? zmmmx 

[S3] @2lc*$*t^-tr>-9-m^^ffll.>r^6*i.fc. 



& 1 1 -s rt° > ? m at t <r> m & £ ^ -? ? ^ v -c- & s = 
•s-fe^-y-^cDmH^a^j^^-r, no (b) 

f£-f 3 St ® ffi^taBBl fc & „ 
[1 5 ] *3£B.3irft5 ^#XJiB*a);lJlggS£«J£-f 
^ir^-y-^CDSESW^^J^jF-rgl^fcor, (a) 
SOS- (b) li. ^-ftL, 11© (a) £.1/ (b) Irft 

j£-f SiftBja-c-fc&c 

[16] l5IC^£;K6Hz>^fft^£/iH^Tl#£>*l.7r. 
H C m-<7)mS^M^«7tf > ^f-tr ;HC fc If -5 ?K 

[17] 1 £;h.£^>^m^£ffl thrift, frfc. 

> ynza t v>m& £*-r <? ^ ? -e £> a <, 

[18] l5l-*;$^-5-b>-y-^^ffil^T#^*i.fc. 

> ^ m sit ^ <d m & $ * ? <f ^ z> v & z> „ 

[19] *^B^|c^5pr^**XfiE^CD;1i|S^S^«i$1" 

&-t>i/+>-m i {-v>ms.o>M:#-m$7K-?. n© (b) 
js-r^efSffi^iaB^ir-fc^o 
[H o] *mmiz'&5^mtt*m'A<Dmj£%iW&ffif& 
t^-t^v-m^m^mwm^i-. n© (b) ic 

-5 Bf ® ffi^iftBJ 1 T- & & „ 

[11 1 ] *^B^|z^5^I^**Xi?E»<7DliI^«^^i5g 

•^•&-fe>-t^^<am-fccDSt*#J£*-a\ 11© (b) I- 
& is® te*tft b^ i X- fe -s o 

[11 2] #3§BJ|::ft?W^:tfXI&5 3 NDIl|^ffi£«J& 
tStVtiTmfArolWI^^t, 11© (b) \z 



[ii 3] n izai2ixz>-iz> j *m z F : £m^xmh>*i 
tz. nh 3 as.!: m-roma^^mTK^^-tr^ncfc 

1 1 £ ?K > ? * 3S <t 0) Hft £ * f f 5 ? v & 5 . 

[£H|-tf>lRBJ}] 

2 -b>-9-^ 

4 a ~ f ax^ * yBm&m&nmnm 
4 g hw :*>fE3Stt@f*mflssji 



6 H— CDrtSP^HJf 

1 o it^aiAis 



1 4 m-©ffitJc#affis& 
18.30 9\-m^^ymm 

2 2. 3 6 ;1J|^«^1 

2 6.40 IHiMft 

3 4 WSitff 

4 4 ^FS^fiff 



4 8 PlWZfn t->-#>Z?n& 

52 zfa \~>tiii/zrmm 
m 

5 6 7Ktt*f*$£fcMi£Jt 

6 o smi±m;i 



8 m~GDrtSP 

1 2 m-coffi 

16.28 f*3 

2 o Pi^mai 

2 4. 3 8 * 

3 2 

4 2 t— $ 

4 6 msm\t 

5 0 HffiiJ^n 
5 4 

5 8 fc°>*— 





[12] 



(a) 



12 



44 



(b) 




[03] [06] 
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[Hi 3] 

[04] 

80 i ; ; 




[H5] 



[0 7] 




09) 



#H¥8-2 4 7 99 5 



[111] 




[SfcHB] ¥i£8*P3£2 6H 
[#SS*fIE 1 ] 
[MiEftfettStS] 9MMF 
[»iE*f**B«J 0 045 

[ttlEf*)^] 

[0 04 5] gfoT. C©«fc5&fl*J?S©-fe>-!J-3t : ?-2 

tjans*/* «. -fe 2 kr» 6 n/cm— ©i£t«t 
Siissi 2^a-3.r > m%<JMmssKoyr^ lit— ©ft 

27*©i&£*Jt>T«. Nj . 0 2 . CO, . Hi OS?© 
**^5S»®ffeCC. CO, H, . HC^CDoJjB*'XJ5fc9-*i 

BW#>7 r -bA'4«jew-&-rX!)«S 16.18 ««c9f 



^*a*£ii-rc4«:J:or, OpfrZm— ©F*JgBS?r6 

»-5©-C £>-£>. 
[#gSS»iE2] 

c«iE>ptass«] Bjffls 

I»iE«*3lB*] 0 063 

[0 06 3] 4C-5-C. I3(C(t a><©$n#$fiS© 

fciC, H, (ffcft**) . COX«H, ©igg£0~ 
5 0 0 0 p pmK^b#l.feT£c&f#ft#'* (tt'J7 



[4fiE*f^lf B€] 0 0 6 6 
[*itIE7J;£] £S 

[0 0 6 6] c <nm=<nM:Wm\~{%z>-b 2 ir 

*<Dtp<D HCtCOt Am&.tolzmt£%:lt & C <t <t 
•5= CO^H2 liHCifcy t,mMLM,<. 30 

0°C~ 5 0 0°CSffi(7);gSffl^-ei*. ^CD^^lAo 
*^1*^JT'I*. m-roffi»#iiaif& 1 2OTflQS&Sj£*<3 

il«^bMSS4 6<t LT, ^7LST;U5t>-|cc e O 

frb, CO^H2 A«iiS?#ll::^-tb£;ft^<£oTLN.£c£> 
T?fc-S>c #1-. Ce02 I*. CO-¥>H2 \Zfi-f &Mit®} 

O -V> H 2 *<»J^ #X cp t> 5»i£ =fc < l J B£ *lT . ¥ 



•J. »Hft«t><DHC*qBMb. I«eL»6*i4ctt«: 

-soD-cfcy. fit. ■tropgo^ic^'S^a. & 

[«jE»ft*a«] 0 07 6 
[*iIE7J;£J 

[007 6] *fc. B7AtfB8l=tt. =FmiS* (C 
O, H2 ) fcttA<5S*i|VCl*5*«, -t+lli, ^V'JT** 
XtLTN2 C 3 H8 S2000ppmt-S 

i: f$*'XtLTCO^0~50O0ppmSLfc 
i:^(757K>^mSSfitS@7lc^L. @8lc(±. H 

2 $mC< 0-5 0 0 0 p pm3£Lfc<t ^OTK^^aSSE 



